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Monopole

Worksheet: Quarter wave monopole on a ground plane
Objectives: designing a quarter wavelength monopole antenna resonating at 75MHz. The wavelength at
this frequency is 4m, hence the height of the monopole is 1m.
In this session, you will
1.
2.
3.
4.
5.

Define variables
Create a monopole and a ground plane
Excite the antenna using a lumped port
Validate the model
Analyze the radiation patterns

Part 1: creating a monopole antenna and a ground plane.
Step 1: Open Ansys electronics desktop ->HFSS -> HFSS. That will open the following screen.

Step 2: Go to HFSS tab ->Solution Type and make sure you have selected the following: HFSS solution
type, network analysis, and modal options. Note: this should be the default setting in the new versions.
Then hit OK.
Step 3: Go to Modeler tab -> Units and set the units to meters. Later, you may set this to any preferred
units.
Step 4: Go to HFSS tab -> Design Properties and set the following variables. HFSS does identify the
engineering suffixes. Hit Apply and then OK.
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Step 5: Go back to the model space and draw a cylinder with random properties.
Step 6: In the middle pane you will see the model properties.

Double click (or right-click and go to properties) on Cylinder1 and edit its parameters as follows. Hit
apply and then OK.
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Step 7: Double click on Create cylinder and edit its properties as follows. Once you are done hit apply
and then OK.

Step 8: To see the full model hit Fit all from the tools bar.
Step 9: Now, let’s create the ground plane to mount this antenna. For that, draw a circle at a random
location by moving the mouse pointer. Since this is a flat sheet, it will be listed as a sheet under models.
Step 10: Double click on Circle1 and change the properties as follows. Hit apply and then OK.

Step 11: Double click on create circle and change its properties. Hit apply and then OK. Pay attention to
the units.
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Step 12: The completed model will look as follows.
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Part 2: setting a perfectly electrical boundary
Step 13: Now we are going to set the boundaries. We are going to make the ground plane an infinite
conductor. Right-click on the Ground_plane on the model pane ->assign boundary->perfect E.

Step 14: In the next window, give an appropriate name and check the infinite ground plane.
Step 15: To check whether this property is properly set, expand the HFSS design model network under
the project manager, and then click on Boundary. It should open the following window and highlight the
already set boundaries.
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Part 3: excitation of an antenna (adding a source)
Step 16: Now we are going to excite the antenna. In other words, we are going to add a source. For that,
first, change the viewing plane to YZ.
Step 17: Draw a rectangle on a random location as shown in the screen capture below. This rectangle
will also be listed under sheets in the Model pane.

Step 18: Double click on Rectangle1 and change the properties as follows. Hit apply then OK.

Step 19: Now, double click on create rectangle and change its properties as follows.

Once the parameters are set correctly, the excitation location should be placed between the antenna
and the ground plane.
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Step 20: To add excitation, right click on Excitation on the model pane ->add excitation ->port ->lumped
port.

Step 21: In the next window give a name and leave the impedance at 50 ohms. Hit next. In the next
pop-up window, under the integration line select a new line from the drop-down menu. This will give
you a chance to select an integration line to add the source.
Step 22: Click on the bottom center of the excitation rectangle (the mouse pointer will change to a
triangle) and click the top center of the excitation rectangle. That will define an integration line for the
source. The completed excitation should look like this.

Step 23: Hit next, and in the next pop-up window, check do not normalize and hit finish.
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Part 4: Adding the radiation space
Step 24: Now, we need to set a radiation space for the model. First, change the viewing plane to XY
again.
Step 25: Draw another cylinder and change its properties as follows. Hit apply and then OK.

Step 26: Change the create cylinder properties as follows.

Step 27: Right click on RadiationSpace in the model pane ->assign boundary ->radiation.
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Step 28: Given an appropriate name and hit OK.

Part 5: setting the solution set up
Step 29: Next step is to set up the analysis. For that, right-click on analysis under the HFSS design model
network. Then go to add solution setup->advanced.
Step 30: In the next window set the frequency to 75 MHz, and the maximum number of passes to 20. Hit
OK.
Step 31: In the next pop-up window, set the sweep type to fast and change the liner count to 101.
Step 32: Now the model is ready to be simulated. Now go to the HFSS tab and click on validation check.
If there are no errors, you should see green check marks in front of all aspects.
Step 33: Now go to HFSS ->analyze all. This process will take a couple of minutes to complete. Once it is
completed there will be a message.

Part 6: analyzing the simulation results
Step 34: expand the HFSS design model network in the project manager pane.
Step 35: right-click on radiation->insert far-field radiation -> infinite sphere. In the next pop-up window,
keep the default settings for the phi and theta ranges and hit OK.

9

Maxworth

Antenna Design with HFSS

Monopole

Step 36: now go to the results tab and then to far-field reports ->3D polar.

Step 37: From the report table, select Gain, total gain, abs, and hit new repot. For the monopole
antenna simulated above, you should be getting the following 3D radiation pattern.
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